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:KHUH^ L`IΔ LV WKHLQLWLDOERXQGDU\ ORDGRU WKHH[FDYDWLRQERXQGDU\DUUD\RIWKHHTXLYDOHQWQRGHIRUFH
^ `S LIΔ LVWKHDGGLWLRQDOHTXLYDOHQWQRGHIRUFHFDXVHGE\SODVWLFVWUDLQ
7KH,QVWDQFHRI)(0&RPSXWHU1XPHULFDO6LPXODWLRQ
,WWRRNDIRXQGDWLRQVWUHQJWKHQLQJZRUNRIWKHVWDWLFSUHVVXUHSLOHLQDFRDOPLQHRI6KDQ[LSURYLQFHLQ
7KLVSDSHUJLYHV)(0FRPSXWHUQXPHULFDOVLPXODWLRQRIWKHSLOHKROHVH[SDQVLRQUHDFKLQJP
XQGHUJURXQG ,Q WKH SURMHFW LW XVHG WKH PLFUR FURVVVHFWLRQ SLOH 7KH FURVVVHFWLRQ LV  FP×  WKH
H[SDQVLRQ VLPXODWLRQ LV HTXLYDOHQW  FP× WR  FP× LQ WKH VPDOO VTXDUH KROH DQG WKH
LQLWLDO KROH VLPXODWLRQXVHG LV HPSW\ FHOO7KH FDOFXODWLRQSDUDPHWHUVRI VRLO DUH VKRZQ LQ7$%/( ,7KH
FRPSXWDWLRQDO GRPDLQ LV WDNHQ  WLPHV DV WKH SLOH VLGH WKDW LV WR VD\ LW LV D VTXDUH DUHD
ZLWK  FP× 7KHFRPSXWDWLRQDOJULGLVVKRZQLQ)LJ,WLVGLYLGHGLQWRXQLWV,WXVHVWKH
VOLGLQJEHDULQJOLPLWFRQVWUDLQWWROLPLWWKHKRUL]RQWDOGLVSODFHPHQWRIERWKODWHUDOVLGHVLQWKHFDOFXODWLRQ
0RUHRYHU LW XVHV WKH VOLGLQJEHDULQJ OLPLW FRQVWUDLQW WR OLPLW WKHYHUWLFDOGLVSODFHPHQWRI WKHXSSHUDQG
ORZHULQERWKVLGHV
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WKHSLOHPRVWO\DQGWKHGHIRUPDWLRQLVUHODWLYHO\ZHDNLQWKHVRLOIDUWKHUDZD\IURPWKHSLOH

)LJXUH 7KHGHIRUPDWLRQRIJULG
y 'LVSODFHPHQW,VROLQHV,WPDNHVWKH[DQG\GLVSODFHPHQWLVROLQHVUHVSHFWLYHO\EDVHGRQWKHRXWSXW
RI)(0DQG WKHVKDSHVRI WKHPLV LGHQWLFDOEXW LQDGLIIHUHQWGLUHFWLRQ ,WFDQEHVHHQIURP)LJ WKH
GLVSODFHPHQW LVROLQHV  DQG WKH VRLO GLVSODFHPHQW DUH RFFXUUHG LQ  WLPHV WKH UDGLXV RI WKH SLOH
)XUWKHUPRUHWKHFKDQJHRIGLVSODFHPHQWLVGHFUHDVHGLQWKHUDWHDFFRUGLQJWRWKHLQFUHDVLQJGLVWDQFHRI
WKHSLOH
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$FFRUGLQJWRWKHOLWHUDWXUH>@DODUJHQXPEHURIWULDOV
ZLWKWKHH[SHULPHQWDOGDWDVXPPDUL]HVDHVWLPDWLRQRIGLVSODFHPHQWLQWKHVRLO7KHHVWLPDWLRQLVVKRZQ
DV:KHUH G LV WKHKRUL]RQWDOGLVSODFHPHQWRIWKHVRLO U LV WKHKRUL]RQWDOGLVWDQFHIURPWKHSLOHD[LV
U LVWKHUDGLXVRIWKHSLOHDQG β LVWKHGLVSODFHPHQWIDFWRU β LVEHWZHHQDQGJHQHUDOO\DQGWKLV
SDSHUWDNHV
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
%DVHGRQWKHRXWSXWRI)(0DQGWKHHPSLULFDOIRUPXODRIWKHOLWHUDWXUH>@)LJLVGUDZQWRVKRZWKH
GLVSODFHPHQWFXUYH,WFDQEHVHHQLQ)LJWKHRXWSXWRI)(0DQGWKHHPSLULFDOIRUPXODDUHTXLWHVDPH
$WDGLVWDQFHRIPRUHUHFHQWSRVLWLRQRIWKHSLOH WKHUHVXOWRIILQLWHHOHPHQWVLPXODWLRQLVVOLJKWO\ODUJHU
ZKLOHDWDORQJHUGLVWDQFHWKHUHVXOWRIILQLWHHOHPHQWVLPXODWLRQLVVOLJKWO\VPDOOHU%XWWKHGLIIHUHQFHLV
YHU\VPDOO7KLVDOVRSURYHVWKDWWKLVDQDO\VLVPHWKRGLVHIIHFWLYHDQGIHDVLEOH

)LJXUH 7KHFKDQJHWUHQGRIGLVSODFHPHQWLQVRLO
&RQFOXVLRQ
7KHILQLWHHOHPHQWPHWKRGLVXVHGWRVLPXODWHWKHSHQHWUDWLRQSURFHVVFDXVHGE\GULYLQJVWDWLFSUHVVXUH
SLOH7KHFRQFOXVLRQVIURPWKLVSDSHUDOVRDUHFRPSDUHGZLWKWKHUHVXOWVRIRWKHUUHVHDUFKHUV,WLVVKRZQWR
DQDO\VHWKHSHQHWUDWLRQSURFHVVE\PHDQVRI)(0LVIHDVLEOHDQGHIIHFWLYH0RUHRYHUFRPSDULQJZLWKWKH
FDYLW\H[SDQVLRQWKHRU\DSUHWW\JUHDWDGYDQWDJHRI)(0LVXQUHVWULFWHGFURVVVHFWLRQDOVKDSHWREHXVHGLQ
WKHDQDO\VLVSURFHVVWKXVLWJLYHVDFRQVLGHUDEOHIOH[LELOLW\DQGZLGHDGDSWDELOLW\
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